Dat e: Decenber 29, 1992
I nt eragency Riparian/Wtl and Pl ant Devel opnment Proj ect
First Quarter FY 1993 Progress Report
Project Staff

J. Chris Hoag, Wetland Pl ant Ecol ogi st
Trena Chernivec, Wetland Biol ogi cal Technician
Eric Wal ker, Wetl and Bi ol ogi cal Techni ci an

| nt roducti on

This quarterly report is a continuation of the first quarterly
report that was submitted at the Septenber, 1992 wetl and tour
here at the PMC. It includes updates on what the project has
acconpl i shed since Cctober.

bj ectives of the Project

The objectives of the Interagency R parian/Wtl and Pl ant
Devel opnment Proj ect are seven-fold.

1) Assenble, collect, evaluate, and sel ect performance tested
ecotypes of the follow ng species for comercial production; to
provi de plant materials for advanced testing and for commerci al
gr ower s.

Nebr aska Sedge, Carex nebrascensis (CANE2)
Creepi ng Spi kerush, Eleocharis palustris (ELPA3)
Bal tic Rush, Juncus balticus (JUBA)

Thr eesquare Bul rush, Scirpus anericanus (SCAMR)
Al kali Bul rush, Scirpus maritinus (SCVA)

Har dst em Bul rush, Scirpus acutus (SCAC)

Wat er Smartweed, Pol ygonum anphi bi um ( POAMB)

2) Devel op design criteria for establishing and maintaining
native riparian/wetland plant comunities.

3) Develop design criteria for establishing and mai ntaining
wet |l and plants to maxi m ze their performance in constructed
wet | ands for water quality inprovenent.

4) Devel op and nmanage a riparian/wetland plant attribute
dat abase.

5) Coordinate input into riparian/wetland restoration/devel opnent
traini ng courses.

6) Coordi nate preparation of videos, slide shows, publications,
and ot her neans of information exchange.



7) Devel op denonstration sites to show plant materials and
techni ques for the establishnent of constructed wetl ands.

Seed Col | ecti ons

Last sumrer, we attenpted to collect seed fromthe original sites
at the sanme tine as live plants were collected. However, many of
t he species had al ready dropped the seed or had not filled
because of the drought. Sixteen collections were nade: 7-SCAC, 4-
SCAM2, 2-SCMVA, 1-CANE2, and 2-ELPA3. No JUBA was coll ected
because none of the seeds that were found had filled. POAMB was
very difficult to find at all. Only one popul ation was identified
as POAMB. All of the rest of the popul ations were either POAMVE or
an annual. Nine additional collection sites near the PMC were
identified and seed was coll ected: 3-SCMA, 2-SCAM2, 2-ELPA3, and
2- CANE2. All the seed was cleaned on 12/4/92 at the PMC. These

i ncl uded: 4-SCVA, 3-JUBA and 1-SCAC collection that arrived |l ate
in 1991.

A few of the original collections have been dropped fromthe

sel ection process. One collection site was not a discrete

popul ation, and we were unable to |locate one site. Atotal of
seven original collections have been dropped or replaced because
of poor performance in the greenhouse.

Li ve Pl ant Col |l ecti ons

Al'l the live plant collections were nade and planted at the PMC
by Cctober 2, 1992. Al the plants, excluding the POLY&, had
their stens trimred before they were transported back to the PMC
The POLY&A plants were not cut because in the greenhouse we found
that cutting inhibited growh of the plants and recovery was very
difficult. The uncut live plants did not transport well.
Mortality of the uncut live POLY&A plants was about 58% whi ch was
one of the highest recorded (Table 2). For POLYG4, propagation by
seed rather than live plant transplants nmay be the best nethod to
use. The plants are very prolific seed producers, so seed is not
a probl em

After the first pond evaluation, a problemw th SCVA and SCAM2
was noticed. The cut stens were growing very little or not at
all, and had few new shoots. A cutting trial is nowin progress
to determine if cutting the stens is a problem A subnersion
trial simlar to the SCAC trial will also be done to determ ne
whet her or not subnersion kills the plants.

Eval uati ons

Two eval uations of the plants have been conpl eted, one in August
and the second in October of 1992. Sone plants were only

eval uated once due to planting dates. The data fromthe field
copi es has been entered into the conputer for analysis.



After the second evaluation, nortality was figured for the live
col l ections and seed propagated plants (see Table 1). The |ive
collection nortality for the Scirpus maritinmus is 73.2% The

Pol ygonum al so has a high nortality in the live collections. The
stens were not cut due to our experience in the greenhouse, so
transporting was difficult and may have stressed the plants.
Propagati on by seed may work the best for the Pol ygonum speci es.
The nortality for seed propagated plants was high for Scirpus
maritinmus and Scirpus anericanus. These two species were planted
| ate in the growi ng season, so the figures may change by the end
of the 1993 grow ng season.

Dat a Anal ysi s

All the data that has been entered into the conputer has been
sorted for entry into MSTATC. The prelimnary results fromthe
Anal ysis of Variance and Duncan's Range tests show that the data
for height, width, and rhizones are significant with the
probabilities less that 0.05 (Table 3).

G eenhouse Stratification and Germ nati on Studi es
Stratification

One priority of this wetland project is to determ ne
stratification nethods which will result in successful seed
germnation. The first stratification studies generated sone
prelimnary data that are being used to further define
stratification tests.

For Scirpus acutus, Scirpus maritinmus, Scirpus anericanus,

El eocharis palustris, and Pol ygonum species, cold tenperature
versus alternating tenperature conditions were tested by one set
of sanples being placed at 3°C and maintained for the duration of
stratification, and another set of sanples placed on a four week
rotating period of 3°C and 37°C for the alternating tenperature
condition. On Decenber 23rd, the above stratification trials
ended. The data are now bei ng anal yzed.

From our experiences with these tests, we have concluded that the
pond water and distilled water can be dropped from further
studi es because they did not enhance germ nation. Accessions wl|
now be placed in wet and noist conditions, stratified for 4 weeks
at 3°C, and planted directly into warm noi st soil.

Addi tional studies with noist and wet conditions in alternating
tenperatures will be done to determ ne optimal stratification
conditions and tine periods.

Seed Drying

Al'l the seeds fromthe wet and noist cold stratification trials
are still in stratification cups in the cooler. W want to be



able to dry this seed and use it later. Viability is unknown
after extensive soaking and then drying the seed.

Stratification Test

Drying wetland plant seeds after storing themin water may affect
germnation. In addition, stratification nmay have to be repeated
before planting the dried seeds. To test these theories, the
followwng trials will be initiated. Three accessions each of
SCAC, SCAM2, and ELPA3 will be tested under 3 different
treatnments. Al trials will consist of 100 seeds taken fromthe
stratification cups that have been stratifying in cold pond water
(wet and noist stratifications) since May 1992. Trials 1 and 2
wll be dried, restratified, and then planted. Trials 3 and 4
will be dried, and then planted. Trials 5 and 6 will be pl anted
directly fromthe present stratification cups. This test was
initiated on Novenber 17, 1992, so no results are yet avail abl e.

Germ nati on

The germ nation data indicates that noist stratification was nore
successful than wet stratification for the Scirpus acutus and

Sci rpus aneri canus speci es. The Pol ygonum seeds di d not germ nate
under wet stratification, but once transferred to noist soi
conditions they germ nated as successfully as the seeds
stratified in noist conditions. The Scirpus maritinmus experienced
equal germ nation between wet and noist stratifications, but the
plants fromthe noist stratification, established and grew nore
rapidly after planting. The El eocharis palustris seeds in wet
stratification had a higher percentage of germ nation, but if the
seeds had germinated in the stratification cups, survival after
transpl anting was | ower due to apparent cotyl edon danage during
the planting process.

G eenhouse Tenperature and Lighting

The greenhouse tenperatures are kept between 30°C and 37°C.
During the sunmer nonths when the greenhouse boilers were turned
of f, the tenperatures occasionally reached 40°C (in August) and
occasionally dropped to 20°C (in Septenber). In Cctober, the
boi | er broke down several tinmes and caused the tenperatures to
drop as low as 7°C. To renedy the problem we have installed a
new t hernostat and plastic on the west side w ndows.

The greenhouse is equipped with nercury vapor |ights over each
tank. These lights are on 8 hours a day. As of 12/10/92, the
lights were turned on for 16 hours a day to stinmulate the plants
to set seed.

Speci al Tests

Therm stors



Therm stors and an Chm neter are being used to nonitor the
tenperatures while the seeds are in cold and warm stratification.
This will allow better adjustnments in our germnation
environment. It may also help us determ ne why germnation is

hi gher in the stratification cups.

1967 Germinati on Test

In 1967, the PMC researched SCVA for potential release. During a
routi ne seed inventory, seed fromthe old study was found in
storage. The potential to establish viability of ol der seed was

i medi ately evident, so we decided to stratify it and plant it.

I n Septenber, the seed was placed in wet and noist stratification
conditions at alternating tenperatures.

W al so wanted to know if we could plant the seeds right out of

t he cool er and have the sane germ nation success as occurred in
the stratification cups. This would elimnate the chance of
damagi ng the young cotyl edon during planting. Four hundred seeds
were counted out and divided up, 100 to a cup, two stratification
cups for the wet and two stratification cups for the noist. They
were stratified at 3°C for 28 days starting on 9/4/92. After 28
days, the stratification cups were noved to the greenhouse. Then,
a group of 200 seeds were planted, 100 fromthe wet and 100 from
the noist. The renmaining 200 seeds were left in their wet and

noi st stratification cups as the control group. On 10/13/92, 36
seeds fromthe wet and 23 seeds fromthe noist had germ nated
fromthe control group. Conversely, only 1 seed had germ nated in
the planted group. Total germ nation was:

21% noi st (pl ant ed) 55% noi st (cups)
8% wet (pl ant ed) 55% wet (cups)

One possi ble explanation for the difference between the 2
treatnments is that when the 21°C water was drained to contro

al gae, it was replaced with 11.5°C water. This decreased the soi
tenperature for a period of tinme. This fluctuating soi
tenperature may have been detrinmental to seed germ nation

W will be replicating this type of test with younger seed in the
future.

Sci rpus acutus Subnersion Test

This test was initiated to determ ne whether SCAC would die if
the tops were cut and the plants subnerged. This is a conmon
control practice for controlling wetland plant popul ati ons.
Qur prelimnary results show that the plant does not die when
subnerged, but growh is slowed significantly. W plan to
replicate this test in the Spring, 1993.

Water Quality Constructed Wetl and Systens



A Constructed Wetland Systemis a relatively inexpensive way to
i nprove the water quality of agricultural irrigation waste water
before it returns to ground water, aquifer, river, stream | ake,
or reservoir. It can renove or significantly reduce |evels of
attached and soluble nutrients, especially sol uble phosphorous,
nitrogen, sedinent, fecal bacteria, and organic nmatter from
runoff. The systemis conposed of 5 conponents; 1) sedi nent pond,
2) primary grass filter, 3) wetland, 4) deep water pond, and 5)
final grass polishing filter. Each conponent is an integral and
necessary part of the systemfor it to renmove or reduce

contam nation as the waste water noves toward the return point.

Poul son CA5 Denpbnstration Site

A Water Quality Constructed Wetland System Denonstration Site on
the Neil Poulson farm Anmerican Falls, is in the planning stage.
Funds are being solicited for its construction. To date a

t opographi ¢ survey of the site has been done by the Soi
Conservation Service Area IIl Engineering Staff. Prelimnary
designs for each conponent have been conpleted and a copy of the
conceptual design sent to all of you for review. Upon
confirmation of construction nonies, a final design will be
conpleted by the SCS State O fice Engineering staff. Construction
of the CWs is planned for early spring (depending on funding, the
bi d process, and contractor negotiation). The conponents wll be
planted with the Project's wetland plants as soon as possible
after construction. The first year will be strictly plant
establ i shment and component testing. Actual water quality testing
may not take place until the start of the irrigation season of
the second or third year depending on plant establishnment and

spr ead.

Bear Lake RC&D CWS Denonstration Site

On Novenber 18, | net with the Bear Lake RC&D Council to request
funding for a CA5 Denponstration Site in northern Utah or southern
| daho. The council was interested in the presentation and
appeared to have sone potential sites in mnd. Availability of
funding for a potential Denobnstration Site was unclear. Further
contacts have not produced new information. Future funding is
still hoped for.

Constructed Wetl and Ponds
PMC Pond Irrigation

Two net hods of adding water to the ponds were used in 1992 (the
6th year of the drought), ditch irrigation and a portable 1200
gallon tank. Water fromthe ditch was distributed in the ponds by
a 50 ft long, 1" pipe wth holes drilled every 3-4 inches. The
pi pe was | aid diagonally across the bottom of the pond. Ditch
irrigation was used from6/5/92 to 8/23/92 and from 9/15/92 to



10/15/92. This split inirrigation water delivery was caused by
the fact that the Aberdeen-Springfield Canal Co. ran short of
water. The Canal Co. directors decided to shut off the water to
the systemfrom8/24/92 to 9/14/92 to have enough water for
potat o harvest.

In a normal situation, the ponds would be irrigated fromApril to
m d- Oct ober. To nore accurately reflect a normal irrigation year
and to keep the plants alive during the establishnment period,

wat er was transported to the ponds in the 1200 gall on tank.

Each pond had water added to keep the soil noist or wet depending
on the species in the pond, and the ability of the pond to hold
water (Table 2). Table 2 also shows nonthly totals of

preci pitation and evaporation. Transpiration is considered
negligible at this tinme because of the | ow percentage of

veget ati on cover within the ponds.

Di ke Failure

In August, 1992, lined ponds 1 and 2 were being filled with water
when the di ke between pond 1 and 2 col |l apsed and the water from
pond 1 rushed into pond 2 which coll apsed the di ke between 2 and
3. The water from1l and 2 was caught and held in pond 3.
Subsequent investigation by the SCS engi neer indicates that a
series of problens contributed to the failures. Further

i nvestigations are in progress, including cost estimates of the
damage repair. Negotiations with the contractor are scheduled to
be conpleted by early spring so repairs can be conpl eted before
the irrigation season begins.

Nat ural Wetland Areas for Plant Testing
Sterling WA

On the Sterling WA (lIdaho Fish and Gane) just east of the
Aberdeen PMC Fish and Gane Farm we have installed water depth
gauges to nonitor the water |evel above and bel ow t he ground
surface. This area will be the future location for wetland pl ant
test site. The site will be used to test our wetland plants in a
natural wetland area versus a constructed wetland site with no
wetland soils. Plants that do not grow well in a constructed
wet | and pond, may performvery well in a natural wetland
revegetati on project and visa versa. W are continuing to nonitor
the water |evels.

In 1993, the natural plant communities wll be mapped in relation
to the established water depth gauges. This is to establish a

rel ati onship between water |evels and the natural plant community
boundaries. Al of this information will be used as baseline data
for future testing.



Table 1

Li ve Col |l ections
Transpl ant Survi val

Speci es Nunber Pl anted Nunber Alive % Mortality
CANE2 340 325 4.4
JUBA 280 266 5.0
ELPA3 280 205 26.8
SCAC 460 307 33.2
SCVA 160 43 73.2
SCAM2 220 157 28.6
POLY(HX 160 68 57.5%*

** plants were not clipped

Seed Propagat ed
Tanspl ant Survi val

Speci es Nunber Pl anted Nunber Alive % Mortality
CANE2 280 259 7.5
JUBA 280 280 0.0
ELPA3 220 220 0. 0*
SCAC 440 399 9.4
SCVA 160 78 51. 2*
SCAMR 160 108 32. 0%
POLYHA 120 118 1.7

* planted late in the sumrer, nortality figures may change by the end
of the 1993 grow ng season.



Tabl e 2

Evaporation and Precipitation for
6/5/92 to 10/11/92

Dat e Evaporati on Precipitation Avg. Mont hly
(i nches) (i nches) H gh Tenp.

June 8. 38 0.99 79°C

July 10. 94 0.59 82°C

August 11.92 0. 00 90°C

Sept enber 7.75 0. 08 75°C

Cct ober 1.73 0. 63 66°C

Irrigating Ponds

Pond* Wat eri ng schedul e Water | evel
(hrs. per week) (i nches)

#3 8-12 1-3#

#4 8-16 4-6

#5 4 1- 3#

#6 4-8 3-4

* The anmount of irrigation needed for each pond varied due to the
speci es and | eaki ng through or around the |iner.

# Only 1/3-1/2 of the pond had standi ng water.

Pond #3 - Live collections of CANE2, JUBA, and, ELPA3 (noi st

condi tions).

Pond #4 - Live collections of SCAC, SCMA, SCAM2, and POLYXHA (wet
condi tions).

Pond #5 - Seed propagated plants of CANE2, JUBA, ELPA3 and POLYXA
(rmoi st conditions).

Pond #6 - Seed propagated plants of SCAC, SCMA, and SCAMZ (wet
condi tions).



Table 3

Qut st andi ng Accessions from Pond Eval uati ons
Li sted bel ow are accessions that were significantly better
in height, width, and rhizonme spread according to Duncan's
Range Tests.

Land Resource Regions (LRR)*

B D E
JUBA
9057583 (1 D) 9057613 (CA) 9057591 (UT)
9057617 (1D) 9057632 (NV)
9057589 (UT)
ELPA3
9057585 (1 D) 9057604 (OR) 9057601 (1D)
9067386 (1D) 9067387 (NV)
CANE2
9057619 (1D) 9057612 (CA) 9057623 (1 D)
9057599 (1D) 9057652 (UT)
9067371 (1D) 9057650 (UT)
9067407 (1D)
SCAC
9057616 (1D) 9057614 (CA) None
9057597 (1D) 9067393 (UT) col | ect ed
9057634 (1D)
SCVA
9067379 (UT) 9067374 (UT)
None 9067381 (UT) 9067380 (1D)
col | ected 9067376 (NV)
SCAMR
9057578( I D) 9057654 ( UT) None
9057596( | D) 9057610( OR) col | ect ed
9057644( 1 D) 9057615( CA)
9057635( NV)

* Land Resource Regions in our service area include B, D,
and E. (see Figure 1)
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